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APPLICATION DEVICE AND APPLICATION
METHOD

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an application device and
an application method for spraying a solvent for image
formation onto an 1mage recording material such as a
photosensitive material or an 1mage-receiving material or

the like.
2. Description of the Related Art

There are 1image forming devices which carry out 1mage
recording processing by superposing, one on the other, an
image-receiving material and a photosensitive material to
which water has been applied as a solvent for image
formation, and thermally processing the superposed mate-
rials. However, because water 1s applied by the photosen-
sitive material being immersed 1n a tank 1n which water 1s
stored, bacteria proliferate on the organic matter which has
slightly eluded from photosensitive materials, and the water
becomes dirty, causing 1image quality to deteriorate.

In order to solve such a problem, as i1llustrated in FIG. 8§,
a non-contact-type application device 104 has been pro-
posed 1n which small water droplets are sprayed out from a
plurality of nozzles 102 formed at a thin nozzle plate 100,
such that the water droplets are applied to a photosensitive
material 16.

A storing portion {filled with water 1s provided at a
spraying head 108 of the application device 104. By apply-
ing pressure to this storing portion, the water droplets are
sprayed and atomized from the nozzles 102, and adhere to
the photosensitive material 16.

At the spraying head 108, so-called overlapping spraying
1s carried out such that, even if one of the nozzles 102
becomes clogged or the position at which an atomized water
droplet 1s shot 1s out of place, water can be applied uniformly
to the photosensitive material 16.

Specifically, as illustrated in FIG. 9, staggered nozzles
102 which are disposed 1n 8 rows 1n the conveying direction
of the photosensitive material (and are disposed symmetri-
cally to the left and right of a central line C of the rows) are
used. Each time the photosensitive material 1s conveyed in
the direction of arrow A by a distance L corresponding to a
length which 1s half of a row width, atomized water droplets
are sprayed out.

Let us suppose that the nozzle corresponding to the blank
circle wb which 1s the third circle from the top 1n the sixth
row 1s clogged. (The nozzles are actually continuous along
a direction orthogonal to the conveying direction 1n a pattern
of eight rows). Next, it will be considered to what extent the
arca of the photosensitive material 16, which should have
originally had water applied thereto by the nozzle corre-
sponding to the blank circle W6, can be covered the next
time spraying is carried out (overlapping spraying).

As 1llustrated 1in FIG. 10A, looking at the surface of the
photosensitive material on which water droplets have been
shot, even 1f the blank circle W6 1s clogged, water can be
applied at hatched portions Al at the peripheral blank circles
W35, Wé6,,, W6,,, W7. Next, as 1llustrated 1in FIG. 10B, when
overlapping spraying 1s carried out, the nozzles correspond-
ing to a hatched circle B2,, (the second circle in the second
row) and a hatched circle B2, (the third circle in the second
row) apply water to an area A2 (represented by hatching). As
llustrated 1n FIGS. 10C and FIG. 11, the nozzles corre-
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row) and a hatched circle B3 (the third circle in the third
row) apply water to areas A3. In actuality, all of the circles
overlap, but 1n order to be able to distinguish the respective
circles, they are 1llustrated as separate from one another.

As a result, water 1s not applied to two substantially
triangular areas A4, which are illustrated 1n white. Uneven
application caused by nozzle clogging cannot be suppressed,
and the application device cannot be made more reliable.

SUMMARY OF THE INVENTION

In view of the aforementioned, an object of the present
invention 1s to provide an application device and application
method in which uneven application due to nozzle clogging
can be reduced without changing the density at which water
droplets are shot.

In a first aspect of the present 1nvention, an application
device 1s provided with a plurality of nozzles which spray
and apply a solvent for image formation onto an 1mage
recording material. The solvent 1s sprayed from the nozzles,
in accordance with a moved amount of the image recording
material, such that the positions on the 1mage recording
material at which the solvent 1s applied overlap one another.
In this way, by carrying out so-called overlapping spraying,
uneven application due to the clogeing of a nozzle can be
suppressed.

By spraying and applying solvent between rows of sol-
vent which were previously sprayed and applied, even 1f one
of the nozzles 1s clogged, the nozzles can apply the solvent
to the greatest extent possible to the arca of the image
recording material to which the solvent should be applied.

In a second aspect of the present invention, the nozzles of
the application device are disposed in 2m+1 rows, which 1s
an odd number of rows, at intervals of L 1n the conveying
direction of the 1mage recording material, and are disposed
in a staggered arrangement. Each time the 1mage recording
material 1s conveyed by a distance [(2m+1)/2, the solvent is
sprayed. Note that m 1s an integer.

Because the nozzles are arranged as described above and
because the solvent 1s sprayed at the timing described above,
the solvent can be sprayed and applied between rows of
solvent which were previously sprayed and applied. Further,
by making the number of nozzle rows a odd number (2m+1),
even 1f a nozzle becomes clogged and the position at which
a drop of solvent 1s applied comes out of place, solvent can
be applied uniformly.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a structural view of an application device
relating to an embodiment of the present invention.

FIG. 2 1s a perspective view of a spraying head of the
application device relating to the embodiment.

FIG. 3 15 a cross-sectional view of the spraying head of the
application device relating to the embodiment.

FIG. 4 15 a cross-sectional view of the spraying head of the
application device relating to the embodiment.

FIG. § 1s a view for explaining a state 1n which a nozzle
of the application device relating to the present embodiment
has sprayed out droplets twice.

FIG. 6A 1s a view for explaining a state on a photosen-
sitive material on which droplets have been sprayed out
twice 1n the application device relating to the embodiment.

FIG. 6B 1s a view for explaining a state on the photosen-
sitive material on which droplets have been sprayed out
twice 1n the application device relating to the embodiment.
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FIG. 6C 1s a view for explaining a state on the photosen-
sitive material on which droplets have been sprayed out
twice 1n the application device relating to the embodiment.

FIG. 6D 1s a view for explaining a state on the photosen-
sitive material on which droplets have been sprayed out
twice 1 the application device relating to the embodiment.

FIG. 7 1s an enlarged view for explaining a state on the
photosensitive material on which droplets have been sprayed
out twice 1n the application device relating to the embodi-
ment.

FIG. 8 1s a bottom view as seen from the bottom of a
nozzle plate of a spraying head of a conventional application
device.

FIG. 9 1s a view for explaining a state 1n which a nozzle
of a conventional application device has sprayed out drop-
lets twice.

FIG. 10A 1s a view for explaining a state on a photosen-
sitive material on which droplets have been sprayed out
twice 1n a conventional application device.

FIG. 10B 1s a view for explaining a state on the photo-
sensitive material on which droplets have been sprayed out
twice 1n the conventional application device.

FIG. 10C 1s a view for explaining a state on the photo-
sensitive material on which droplets have been sprayed out
twice 1n the conventional application device.

FIG. 11 1s an enlarged view for explaining a state on the
photosensitive material on which droplets have been sprayed
out twice 1n the conventional application device.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS
Summary of Image Forming Device

As 1llustrated 1n FIG. 1, in an image forming device, a
photosensitive material 16 on which an image has been
exposed 1s fed by feed rollers 29. In an application device
10, after water W serving as a solvent for image forming has
been sprayed out and applied to the photosensitive material
16, the photosensitive material 16 1s conveyed 1nto a heat
developing transfer section by feed rollers 31. At the heat
developing transfer section, the photosensitive material 16
to which water has been applied 1s superposed with an
image-receiving material, and 1s trained around an outer
periphery of a heating drum.

Both materials are conveyed and nipped at a predeter-
mined pressure between an endless belt and the heating
drum. The photosensitive material 16 1s heat-developed, and
the 1mage 1s transferred onto the 1mage-receiving material.
The 1image-receiving material to which the 1mage has been
transferred and the photosensitive material 16 whose 1image
has been transferred are peeled from the heat drum, and are
respectively discharged to predetermined trays.
Application Device

As 1llustrated mm FIGS. 1 through 3, the application device
10 relating to the present embodiment has a spray head 12
which sprays water. A water bottle 14, which stores water W
which 1s to be supplied to the spray head 12, 1s disposed at
the lower left side of the spray head 12. A filter 18 which
filters water 1s provided above the water bottle 14. A first
water feed pipe 22, at which a pump 20 1s disposed, 1s
connected between the water bottle 14 and the filter 18.

A sub-tank 24, which stores water which has been sent
from the water bottle 14, 1s provided at the right side of the
spray head 12. A second water feed pipe 26 extends from the
filter 18 to the sub-tank 24.

Accordingly, when the pump 20 1s operated, water, which
has passed from the water bottle 14 through the filter 18 so
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as to be filtered, 1s fed to the sub-tank 24, and 1s stored for
a time 1n the sub-tank 24.

Further, a third water feed pipe 48, which connects the
sub-tank 24 and the spray head 12, 1s disposed between the
sub-tank 24 and the spray head 12. The water, which 1s fed
by the pump 20 from the water bottle 14 via the filter 18, the
sub-tank 24, the third water feed pipe 48 and the like, 1s filled
into the spray head 12.

A tray 30, which 1s connected to the water bottle 14 by a
circulation pipe 28, 1s disposed beneath the spray head 12.
The water which has overflowed out from the spray head 12
cgathers 1n the tray 30, and 1s returned to the water bottle 14
via the circulation pipe 28. One end of the circulation pipe
28 1s disposed 1n the sub-tank 24. The circulation pipe 28
functions as an overflow pipe which returns to the water
bottle 14 the water 1n excess of that needed to fill the
sub-tank 24.

Further, as illustrated in FIGS. 2 through 4, a nozzle plate
32 1s provided at the conveying path side of the spray head
12. The nozzle plate 32 1s formed by bending, into a hat-like
shape, a rectangular, elastically-deformable thin plate. The
nozzle plate 32 1s formed by a convex portion 32B which
projects out in a trapezoid shape, and plate portions 32A
which jut out in the same plane from the sides of the convex
portion 32B.

The plate portions 32A of the nozzle plate 32 are joined
by an adhesive to lever plates 42 which are disposed at sides
of an opening 36. The convex portion 32B closes the
opening 36 of a storing portion 34 of the spray head 12.
Nozzles 38 (each having a diameter of, for example, several
tens of um), which spray the water filled in the storing
portion 34, are formed 1n the peak surface of the convex
portion 32B, in seven rows (an odd number of rows)
disposed along a conveying direction A of the photosensitive
material 16, with the nozzles 38 being disposed at uniform
intervals. The nozzles 38 are aligned along the entire trans-
verse direction of the photosensitive material 16 1n a stag-
oered manner with the respective center points of three
adjacent nozzles 38 being the vertices of a triangle. Further,
the nozzles 38 are circular, and water droplets of substan-
tially the same volume can be sprayed from the nozzle holes
38.

As 1llustrated 1n FIG. 1, an exhaust pipe 40 extends from
the top portion of the spray head 12. The exhaust pipe 40 can
communicate the interior and the exterior of the spray head
12. A valve (not shown) which opens and closes the exhaust
pipe 40 1s provided 1n the exhaust pipe 40. By opening and
closing this valve, the mterior of the spray head 12 can be
made to communicate with or can be closed off from the
outside air.

The lever plates 42 are fixed to side walls 12A of the spray
head 12 via thin-width supporting portions 12B formed at
the bottom portions of the side walls 12A. Plural piezo-
clectric elements 44 which are actuators are adhered beneath
top walls 12C of the spray head 12. The outer end sides of
the lever plates 42 are adhered to the bottom surfaces of the
piezo-clectric elements 44, so that the piezo-electric ele-
ments 44 and the lever plates 42 are connected.

Accordingly, a lever mechanism 1s formed by the piezo-
clectric elements 44, the lever plates 42, and the supporting
portions 12B. As 1illustrated 1in FIG. 4, when the outer end
sides of the lever plates 42 are moved by the piezo-electric
clements 44, the inner end sides of the lever plates 42 move
in the direction opposite to this movement. The piezo-
clectric elements 44 are formed by, for example, layered
piezo-clectric ceramics, and the axial direction displacement
of the piezo-electric elements 44 1s large. Further, the timing
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for applying voltage to the piezo-electric elements 44 1is
controlled by a controller (not illustrated). The aforemen-
tioned valve for opening and closing the exhaust pipe 40 also
1s connected to this controller, and the controller controls the
opening and closing of the valve.

Thin sealing plates 46 are adhered to the longitudinal
direction end portions of the nozzle plate 32 (see FIG. 2). An
clastic adhesive which 1s, for example, a silicone rubber
adhesive, 1s filled 1n at the 1nner sides of the sealing plates
46 1n the gaps formed between the sealing plates 46 and the
nozzle plate 32, so that water does not leak therefrom.
Accordingly, the gaps at the longitudinal direction ends of
the spray head 12 can be sealed by an elastic adhesive
without hindering the movement of the left and right ends of
the nozzle plate 32. Further, the left and right ends of the
spray head 12 may be scaled by using only an elastic
adhesive and without using the thin sealing plates 46.

When electricity 1s supplied to the piezo-electric elements
44, as illustrated 1n FIG. 4, the piezo-electric elements 44
extend, and as the lever plates 42 rotate around the support-
ing portions 12B, the piezo-electric elements 44 deform and
displace the nozzle plate 32 such that the central portion of
the nozzle plate 32 1s made to rise up along the direction of
arrow B. As the nozzle plate 32 1s deformed, the pressure of
the water within the spray head 12 increases such that water
droplets L which are small amounts of water are sprayed at
once 1n lines from the nozzle holes 38 aligned in the seven
TOWS.

By repeatedly supplying electricity to the piezo-electric
clements 44, the piezo-electric elements 44 repeatedly
extend, such that the water droplets L. can be sequentially
sprayed from the nozzles 38.

The volume of one water droplet L can be adjusted by
varying the conditions of the wvariation width (nozzle
amplitude) at portions corresponding to the nozzles 38 at the
fime that the nozzle plate 32 1s displaced by the piezo-
clectric elements 44.

As 1llustrated 1n FIGS. 6A through 6D and FIG. 7, the
water droplets L are made to adhere to the surface of the
photosensitive material 16 by spraying the water droplets L
repeatedly at a timing which appropriately corresponds to
the conveying speed of the photosensitive material 16, 1.e.,
at a timing of spraying water at the instant the nozzle 38
illustrated by a hatched circle m FIG. 5 1s positioned
between conveying direction rows of the nozzles 38 shown
by the blank circles, 1 other words, by spraying the water
droplets L. each time the photosensitive material 16 1s
conveyed a distance equal to one-half of the seven rows (a
distance L1 equal to 3.5 rows). Further, because the central
point of each of the expelled water droplets L forms the
vertex of an equilateral triangle, all of the water droplets can
coagulate with the minimum amount of water being used.

Next, operation of the application device will be
described.

The valve of the exhaust pipe 40 1s closed by the con-
troller. In this state, when water 1s atomized and sprayed
from the nozzles 38, voltage controlled by the controller 1s
applied to the piezo-electric elements 44, and the piezo-
clectric elements 44 are all deformed so as to extend
simultaneously.

When the piezo-electric elements 44 are deformed in this
way, the displacement of the pair of lever plates 42 1s
transmitted to the nozzle plate 32, and the nozzle plate 32 1s
displaced such that the water within the spray head 12 is
pressurized. As a result, the water filled 1n the spray head 12,
while being atomized, sprayed from the nozzles 38, and can
be made to adhere to the photosensitive material 16 which
1s being conveyed.
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Then, water 1s sprayed from the nozzles 38 at a timing at
which the photosensitive material 16 1s conveyed by a
distance (3.5 rows=L1) which is one-half of the nozzle rows,
at the conveying speed of the photosensitive material 16.
The water is thereby applied twice (overlappingly applied)
on the entire surface of the photosensitive material 16).

Here, with reference to FIG. 5, let us suppose that the
nozzle of the blank circle w6, which 1s the third circle from
the top in the sixth row is clogged. (The nozzles actually
confinue 1n the direction orthogonal to the conveying direc-
tion in the seven-row pattern.) Let us now consider to what
extent water can be compensatorily applied, at the time of
the next spraying (overlapping spraying), to the area of the
photosensitive material at which a water droplet L should
have be en applied by the nozzle of the blank circle Wé.

As 1llustrated in FIG. 6A, as viewed from above the
photosensitive material to which the water droplets are
applied, even if the blank circle wb 1s clogged, water 1s
applied to the hatched portions al by the surrounding blank
circles w§, wb,,, wb,,, w7. Next, as shown 1n FIGS. 6B and
6C, when overlapping spraying is carried out between the
rows, the nozzle of hatched circle b2 (the third circle in the
second row) applies water to the area a2, and the nozzle of
hatched circle b3,; (the third circle in the third row) applies
water to the area a3 (illustrated by hatching). As shown in
FIGS. 6D and in FIG. 7, the nozzle of hatched circle b3, (the
fourth circle in the third row) applies water to the area a4.
In actuality, all of the circles are overlapping, but they are
illustrated as being separate from one another to facilitate
differentiation.

As a result, only a substantially triangular area a§, shown
by white in the drawing, does not have water applied thereto.
However, as compared with conventional structures (in
which nozzles are provided 1 an even number of rows and
in a pattern symmetrical at, for example, the left and right in
FIG. 11), this area to which water is not applied is small, and
the probability of non-uniform application caused by a
nozzle clogeging can be reduced. Further, as compared with
conventional structures, because the number of overlapping
sprayings can be kept to a minimum number of three
overlapping sprayings, water can be applied more uniformly.

Here, the probability of an area of the photosensitive
material 16 being covered by one drop of sprayed solution
(a sprayed drop has a diameter d) will be described. Given
that the probability of solution being sprayed from a nozzle
hole 1s Po and the probability that solution will not be
sprayed from a nozzle hole 1s Px,

Po+Px=1 (1)

Po=about 0.9 (2).

Given that a point directly beneath a nozzle directed
toward the surface of the photosensitive material 16 1s the
origin, the further away from the origin, the greater the
variation in the size of one drop of solution. (The distance
from the origin is denoted by D.) Moreover, the further away
from the origin, the lower the probability Pr of coverage, due
to, among other factors, offset 1n the position at which the
solution 1s sprayed out onto.

The probability that an arbitrary point of the surface of the
photosensitive material 16 will be covered by one drop of
solution sprayed by one nozzle hole 1s

PoxPr(D) (3).
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The probability that an arbitrary point on the surface of the
photosensitive material 16 will remain uncovered 1s

1-PoxPr(D)=Png (4).
Thus, the following relationship 1s established.
Png+PoxPr(D)=1 (5).

Currently, for spraying one time, a conventional equilat-
cral triangle arrangement 1s employed as an arrangement of
the nozzles for reducing as much as possible the amount of
liquad for application. Here, the portion which most remains
uncovered 1s the point D=d/2 which 1s furthest from the
nozzle. Thus, the probability of remaining uncovered in the
case of the equilateral triangle arrangement 1s

{1-PoxPr(d/2)}x{1-PoxPr(d/2)}x{1-PoxPr(d/2)}=Png’ (6).

Next, the probability of remaining uncovered after two
sprayings will be discussed.

In conventional techniques, at a point at which the prob-
ability of remaining uncovered the first time is Png”, the
probability of remaining uncovered decreases, after the
seccond spraying, at the rate expressed by the following
formula.

1-PoxPr(d/4) (7).
Namely, the probability of remaining uncovered after the
second time 1s

Png>x{1-PoxPr(d/4)} (8).
In the present mnvention, for ¥z of the point at which the
probability of remaining uncovered the first time is Png>,

Png x{1-PoxPr(d/8)} (9).

For %5 of the point at which the probability of remaining
uncovered the first time is Png>,

Png x{1-PoxPr((¥13)d/8) }x{1-PoxPr((v13)d/8)} (10).

Here, what is in the { } brackets is a value around 0.1. Thus,
it 1s clear that the probability of remaining uncovered 1n the
present mvention 1s much lower than the probability 1n the
conventional art. In this way, in the present mnvention, in
addition to the effects of applying solvent twice in the
conventional art, the probability of a portion of the photo-
sensifive material remaining uncovered due to the size of
one drop of liquid being small due to clogging of a nozzle
can be reduced, and the probability of a portion of the
photosensitive material remaining uncovered due to the
spraying direction being offset due to the configuration of
the nozzle can be reduced.

Further, in the above-described embodiment, the photo-
sensitive material 16 and the image receiving material are
used as 1mage recording materials. Water 1s applied by the
spray head 12 of the application device 10 to the photosen-
sitive material 16 which has been exposed, and the photo-
sensitive material 16 and the 1image receiving material are
superposed and heat development transfer is carried out.
However, the present invention 1s not limited to the same,
and water may be sprayed onto and applied to the image
receiving material.

Further, the present invention 1s not limited to use of these
materials, and may be applied as well to other image
recording materials which are 1n sheets or rolls. The solvent
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for image formation may be a substance other than water.
Further, the present invention may be used i1n applying
developing solution onto a photographic printing paper in a
developing device, or 1n applying water 1n a printer, or 1n a
coater, or the like.

What 1s claimed 1s:

1. A method for spray application of a solvent for 1mage
formation on an i1mage recording material, said method
comprising the steps of:

(a) conveying at least one of an image recording material

and a plurality of nozzles relative to one another, with
the nozzles arranged 1n at least two rows transverse to
the conveying direction and having an electric activator
for spraying drops of solvent from the nozzles towards
the 1mage recording material;

(b) electrically operating the activator while performing
the step of conveying and causing drops of solvent to
be applied to the 1mage recording material 1n rows from
the at least two rows of the plurality of nozzles; and

(¢) repeating the step of electrically operating the activa-
tor at a timing which causes drops of solvent to be
applied to the 1mage recording material in rows, with
one of the rows disposed between rows of drops of
solvent previously applied.

2. The method of claim 1, wherein in the step of repeating,
the drops of solvent 1n said one of the rows overlaps with the
drops of solvent 1n each of the rows that said one of the rows
1s disposed between, and the step of repeating continues
until solvent 1s applied 1in an overlapping manner covering
substantially an entire surface of the 1image recording mate-
rial.

3. The method of claim 1, wherein the 1mage recording
material 1s a photosensitive material.

4. The method of claim 1, wherein the 1mage recording
material 1s an 1mage receiving material.

5. The method of claim 1, wherein the 1mage recording
material 15 a photosensitive material, and wherein said step
of conveying and causing drops of solvent to be applied to
the 1mage recording material causes development of a latent
image on the 1mage recording material.

6. The method of claim 1, wherein the one of the rows,
which 1s disposed between rows of drops of solvent previ-
ously applied, 1s applied immediately subsequent to the
application of drops of solvent previously applied.

7. A method for spray application of a solvent for 1mage
formation on an i1mage recording material, said method
comprising the steps of:

(a) conveying at least one of an image recording material
and a plurality of nozzles relative to one another, with
the nozzles arranged 1n rows transverse to the convey-
ing direction and having an electric activator for spray-
ing drops of solvent from the nozzles towards the
image recording material, wherein the rows are spaced
at a substantially constant interval from one another;

(b) electrically operating the activator while performing
the step of conveying and causing rows of drops
solvent to be applied to the 1mage recording material
from the rows of nozzles; and

(c) repeating the step of electrically operating the activa-
tor each time the 1image recording material and nozzles
are conveyed a distance substantially equal to (x)(2Zm+
1)/2, relative to one another, wherein the number of
rows of nozzles 1s 2m+1, x 1s the interval between rows
of nozzles, and m 1s an integer.

8. The method of claim 7, wherein the step of repeating
causes drops of solvent on the 1mage recording material to
be applied 1n an overlapping manner, and the step of
repeating continues until solvent covers substantially an
enfire surface of the 1mage recording material.

9. The method of claim 7, wherein the 1mage recording
material 1s a photosensitive material.
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10. The method of claim 7, wherein the 1mage recording
material 1s an 1mage receiving material.

11. The method of claim 7, wherein the step of repeating
applies at least one row of drops of solvent between a pair
of rows of drops of solvent that were previously applied,
with said at least one row overlapping both previously
applied rows.

12. The method of claim 7, wherein the 1mage recording
material 1s a photosensitive material, and wherein said step
of conveying and causing drops of solvent to be applied to
the 1mage recording material causes development of a latent
image on the 1mage recording material.

13. A device for spraying solvent on an image recording
material for image formation thereon, the device compris-
Ing:

(a) a solvent circulator which circulates and supplies

solvent;

(b) a conveyor having at least one pair of rollers which
rotate for conveying image recording material along a
path of travel; and

(¢) an application section having a plurality of nozzles
disposed 1n staggered rows transversely across the path
of travel, the rows being spaced a substantially constant
interval from one another, with the number of rows of
nozzles totaling to an odd number, the application
section being connected 1n fluild communication with
the solvent circulator for receiving solvent therefrom
for spraying by the nozzles.

14. The device of claaim 13, wherein the application

section 1ncludes:

(a) a lower plate in which the nozzles are defined;

(b) a storing section connected in fluid communication to
the solvent circulator, and storing at least some solvent
received therefrom; and

(¢) a lever mechanism connected to the lower plate, the
lever mechanism including an electrically activated
actuator, which when activated, causes the lever
mechanism to deform the lower plate and cause the
nozzles to spray solvent from the storing section.

15. The device of claim 13, wherein the 1mage recording

material 1s a photosensitive material.

16. The device of claim 13, wherein the 1mage recording

material 1S an 1mage receiving material.
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17. The device of claim 14, wherein solvent spray amount
1s controlled by controlling an electrical voltage applied to
the actuator, and thereby controlling deformation amount of
the lower plate.

18. The device of claim 14, wherein the electrical voltage
1s 1mntermittently applied to cause the nozzles to intermit-
tently spray solvent in accordance with conveying move-
ment of the 1image recording material to apply rows of drops
of solvent thereon, with at least one row of drops of solvent
being disposed between a pair of adjacent rows of drops of
solvent previously applied, and contacting both previously
applied rows.

19. The device of claim 14, wherein the lever mechanism
includes:

(a) a lever plate provided in contact with the lower plate;
and

(b) a supporting portion supporting the lever mechanism,
wherein the actuator, when activated, presses against the
lever plate.

20. The device of claam 14, wherein the lower plate
include opposite ends, and a sealing plate 1s provided at each
end substantially parallel to the path of travel of the 1image
recording material.

21. The device of claam 14, wherein the lower plate
include opposite ends, with leakage preventing portions
provided thereat substantially parallel to the path of travel.

22. The device of claim 14, wherein the nozzles spray
solvent 1n accordance with conveying movement of the of
the 1mage recording material to spray solvent between rows
of solvent previously applied.

23. The device of claim 14, wherein the actuator com-
prises a piezoelectric element.

24. The device of claim 13, further comprising the 1mage
recording material, wherein the 1mage recording material 1s
a photosensitive material having a latent image thereon, and
wherein application of said solvent results in development of
the latent 1mage.

25. The device of claim 13, wherein said nozzles are
operable to spray drops of solvent each time the image
recording material and nozzles are conveyed a distance
substantially equal to (x)(2m+1)/2, relative to one another,
and the number of rows of nozzles is (2m+1), the interval
between the rows of nozzles 1s x, and m 1s an integer.

G o e = x
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